Immunocytochemical localization and biochemical characterization of large proteoglycans in developing rat bone.
This study used biochemical and light and electron microscopic immunohistochemical methods to localize and characterize large hyaluronate-binding proteoglycans in the developing mandible of fetal rats at embryonic day 15 (Day 15) to Day 18 using a monoclonal antibody (MAb) 5D5. This antibody is derived from bovine sclera and specifically recognizes the core protein of large proteoglycan such as versican, neurocan and brevican, but not that of aggrecan. At the light microscopic level, MAb 5D5 moderately stained the extracellular matrices among osteoblasts at the centers of ossification in Day 15 mandible specimens. Weaker staining was observed in osteoblasts, whereas Meckel's cartilage lacked staining. Ultrastructural immunocytochemistry showed the presence of immunogold particles over unmineralized matrices among osteoblasts and their intracellular organelles. In Day 16 to 18 specimens, bone nodules were recognized in LR gold sections before immunostaining, but, after immunostaining, consistently appeared devoid of mineral crystals and were seen as a demineralized structure that had an electron dense periphery within which fine filamentous and granular material were present. The appearance of these structures was created by the demineralization of thin sections on grids during immunostaining. Specific immunogold staining was clearly seen over the demineralized structures corresponding to bone nodules. The majority of immunogold particles tended to localize inside of the structures. Bone proteins were extracted from fresh, Day 18 specimens with a three-step technique: 4 M guanidine HCl (GdnCl,-extract), aqueous EDTA without GdnCl (E-extract), followed by GdnCl. Western blot analysis of SDS-polyacrylamide gel electrophoresis after chondroitinase ABC digestion, showed that G1-extract gave a 5D5 reactive band greater than 400 kDa, whereas E-extract produced two major reactive populations of small molecular size with core proteins approximately 63 and 74 kDa. These results indicate that the large proteoglycan having smaller molecular weight is preferentially localized to bone nodules and may correlate with bone matrix mineralization.